INTRODUCTION
The tumor-promoting properties of phorbol myristic acetate (PMA)l have been well correlated with in vitro growth stimulation and/or blocking of differentiated phenotypes in epidermal cells (1) , myocytes (2) , erythroleukemias (3, 4) , preadipose fibroblasts (5) , and melanoma cells (6) . However, PMA induces maturation resembling terminal differentiation in tumor cell lines of the granulocyte-macrophage lineage (7) (8) (9) . Induction of mature properties by PMA in myeloid cell lines requires gene activation (9) correlated with growth inhibition ofthe cultures (7, 9) . PMA is mitogenic for human B lymphocytes (10) and a subset of human T cells (11) . Evidence has also been presented for PMA stimulation of sheep erythrocyte (E)-rosette formation in a human T-cell line (12) , induction of surface immunoglobulin (Ig) and Fc receptor expression in murine lymphomas (13) , and induction of cytoplasmic Ig in chronic lymphocytic leukemia cells suggestive of partial maturation to plasmacytes (14) . Human and murine B-lymphocyte cell lines differ over 500-fold in sensitivity to PMA toxicity suggesting their derivation from subsets of normal B cells differing in PMA responsiveness (15 (19) . IgG and IgM PFC were detected using IgG fraction ofrabbit anti-IgG made monospecific by absorption on myeloma IgM columns (20) and Cappel rabbit anti-IgM, respectively. Polyvalent sera from several sources were screened to give maximum PFC on pokeweed mitogen-stimulated peripheral blood lymphocytes; class-specific antibody preparations were chosen to give maximum PFC with homologous cell lines and no PFC with the lines of the heterologous Ig class. Each culture was assayed in duplicate for PFC. No plaques were detected in the absence of complement, and the number of PFC without anti-Ig was <5% of that with inclusion of anti-Ig.
Reagents. Phorbol myristic acetate (PMA, tetradecanoylphorbol acetate) (Consolidated Midland, Corp., Brewster, N. Y.) was dissolved 5 mg/ml in dimethylsulfoxide and then diluted in saline. Dimethylsulfoxide alone, at the highest concentration used in combination with PMA (0.1%), or at fivefold higher amounts, had no effect on cell line growth or Ig secretion.
RESULTS
Culture of some human B lines with PMA caused three-to ninetyfold increases in Ig-secreting cells detected by the protein A-PFC assay (Table I ). The plaque size for PMA-treated and control cultures was similar, suggesting that cells with undetectable Ig secretion were induced to high rate production. Cell lines differed in optimal dose of PMA to augment PFC, which generally correlated with severe growth inhibition. The doses used in Table I were not toxic at 2 d incubation, but usually caused some cell death at fiveto tenfold higher concentrations or longer time intervals. No line was found to switch to a new Ig class or produce two classes of Ig when incubated with PMA. Fig. 1 PMA induces or stimulates expression of mature markers and functions in human and murine granulocyte (7, 8) , macrophage (9, 23) and lymphocyte (12) (13) (14) tumor lines, and stimulates progenitor cells in normal bone marrow to form myeloid colonies in agar (24) . PMA binds to cell membranes (25) and alters surface receptor properties (26, 27 at day 3 for PMA concentrations of 1 ,ug/ml or less.
